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ABSTRACT 

A LM/ATM i n t e r f a c e  t a s k  team, w i t h  members f rom 
MSC and MSFC, h e l d  t h e i r  f i r s t  s t a t u s  r e v i e w  a t  MSC on 
J a n u a r y  5 ,  1 9 6 7 .  The team i s  d i v i d e d  i n t o  d i s c i p l i n a r y  
g r o u p s ,  f o u r  OC which gave  r e p o r t s .  . 

The m i s s i o n  a n a l y s i s  g r o u p  d i s c u s s e d  p rob lems  
of' i n s u f f i c i e n t  AAP-3 p e r f o r m a n c e  m a r g i n s  and e x c e s s i v e  
CSM RCS r e q u i r e m e n t s .  T h e i r  a n a l y s e s  a r e  b a s e d  on a 
t h r e e - r e n d e z v o u s  m i s s i o n  which i s  n e c e s s i t a t e d  by i n c l u s i o n  
of a Resupply  Module i n  t h e  AAP-3 m i s s i o n .  D e l e t i o n  o f  t h e  
Resupp ly  Module w i t h  c o n s e q u e n t  e l i m i n a t i o n  o f  a r e n d e z v o u s  
r e s u l t s  i n  p o s i t i v e  p e r f o r m a n c e  m a r g i n s .  I f  a r e q u i r e m c n t  
f o r  RCS backup d e o r b i t  c a p a b i l i t y  i s  a l s o  d e l e t e d ,  RCS 
r e q u i r e m e n t s  f a l l  more i n  l i n e  w i t h  e x i s t i n g  c a p a b i l i t y .  

MSC a n t i c i p a t e s  t h a t  t h e  e n t i - r e  Oi-sbital Assembly 
w i l l  r u n  200-30OF on t h e  c o l d  s i d e .  Lack o f  a comple t e  
t h e r m a l  a n a l y s i s  i s  p r e v e n t i n g  them f rom s p e c i f y j n g  L M  A-S 
power r e q u i r e m e n t s  wh ich ,  i n  t u r n ,  i s  d e l a y i n g  MSF'C i n  
t h e i r  d e s i g n  of' t h e  LM/ATM power s y s t e m .  Antenna l o c a t i o n  
to p r o v i d e  c o n t i n u o u s  t e l e m e t r y  o v e r  g round  s t a t i o n s  i s  
a l s o  a p rob lem.  E x i s t i n g  a n t e n n a s  a r e  i n s u f f i c i e n t  i n  t h e  
Assembly c o n f i g u r a t i o n .  An i n t e g r a t e d  s e t  o f  a n t e n n a s  
l o c a t e d  on v a r i o u s  components o f  t h e  Assembly w i l l  p r o b a b l y  
b e  r e q u i r e d .  
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A m e e t i n g  to r e v i e w  t h e  s t a t u s  o f  t h e  work o f  a 
t a s k  team f o r  t h e  LM/AT'M i n t e r f a c e  was h e l d  a t  t h e  Manned 
S p a c e c r a f t  C e n t e r ,  Hous ton ,  Texas  on J a n u a r y  5 ,  1 9 6 7 .  The 
t a s k  team was c r e a t e d  b y  Mr. George M. Low o f  MSC and Dr. 
E b e r h a r d  Rees o f  MSFC and i s  to r e p o r t  to them on t h e  
p rob lems  and  c o n f i g u r a t i o n  o f  t h e  LM/ATM i n t e r f a c e  b y  t h e  
end of  J a n u a r y .  The team i s  c h a i r e d  b y  J .  A .  Chamber l in  
o f  MSC and G .  B .  H a r d y  o f  MSFC and i s  d i v i d e d  i n t o  d i s c i -  
p l i n a r y  g r o u p s  w i t h  members f rom b o t h  C e n t e r s ,  The f o u r  
g r o u p s  r e p o r t i n g  were: 

1. M i s s i o n  A n a l y s i s  

2 .  E l e c t r i c a l  

3.  C o n t r o l  and  D i s p l a y  

4 .  I n s t r u m e n t a t i o n  and Communicat ions 

A d d i t i o n a l  g r o u p s  f o r  s t u d y  of  s t r u c t u r e s  and dynamics ,  
t h e r m a l  c o n t r o l ,  g u i d a n c e  and c o n t r o l ,  and t e s t  and check-  
o u t  are  b e i n g  formed.  

The m i s s i o n  a n a l y s i s  d i s c u s s i o n  was l e d  b y  Dick 
P a r t e n  o f  MSC/MPAD. The ma jo r  p rob lems  e x i s t  w i t h  t h e  
AAP-3 p e r f o r m a n c e  m a r g i n  and  w i t h  CSM RCS r e q u i r e m e n t s .  
M P A D ' s  a n a l y s e s  have  b e e n  b a s e d  on a t h r e e - r e n d e z v o u s  
m i s s i o n :  (1) CSM-Resupply Module r e n d e z v o u s  w i t h  t h e  
Workshop ( 2 )  CSM r e n d e z v o u s  w i t h  t h e  LM/ATM ( 3 )  CSM-LM/ATM 
r e n d e z v ~ ) ~ ~  w i t h  t h e  Workshop. F i v e  c a s e s  d i f f e r i n g  as 
a f u n c t i o n  o f  w h e t h e r  t h e  SPS or RCS i s  u s e d  to p e r f o r m  
t h e  f i r s t  r e n d e z v o u s ,  and  w h e t h e r  RCS p r o p e l l e n t  i s  i n c l u d e d  
f o r  backup d e o r b i t  have  been  a n a l y z e d .  At tachment  1 g i v e s  
HCS and  SPS p r o p e l l e n t  q G a n t i t i e s  f o r  t h e s e  c a s e s .  I n  a l l  
c a s e s ,  t h e  RCS f u e l  r e q u i r e m e n t  i s  g r e a t e r  t h a n  t h e  1 2 2 4  
pounds CSM ' c a p a c i t y .  I f  a Resupply  Module i s  n o t  u s e d ,  one 
r e n d e z v o u s  i s  e l i m i n a t e d  w i t h  a s a v i n g  o f  be tween 400 and 
1450 pounds o f  RCS f u e l .  With no RCS d e o r b i t  c a p a b i l i t y  and 
u s i n g  t h e  SPS for T e i m i n a l  Phase  I n i t i a t i o n  (Case 2 i n  
At t achmen t  1) , RCS p r o p e l l e n t  r e q u l r e m e n t s  are a p p r o x i m a t e l y  
e q u a l  to t h e  p r e s e n t  c a p a b i l i t y .  
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R e l i a b i l i t y  o f  SPS d e o r b i t  f o r  a 56-day e a r t h  
o r b i t  m i s s i o n  i s  n o t  c o n s i d e r e d  s u f f i c i e n t ;  t h i s  i s  due  
p r i m a r i l y  to a t h e r m a l  problem,  i . e . ,  p r o p e l l e n t  l i n e  
f r e e z i n g .  If t h e  SPS r e l i a b i l i t y  p rob lems  a r e  n o t  s o l v e d ,  
t h e n  e i t h e r  a s o l i d  r e t r o  or RCS d e o r b i t  c a p a b i l i t y  must 
b e  added .  At tachment  2 ,  a l s o  p r e p a r e d  by M P A D ,  g i v e s  t h e  
p e r f o r m a n c e  summary f o r  t h e  AAP-3 and AAP-11 f l i g h t s  w i t h  
t h e  R C S  r e q u i r e d  for d e o r b i t  i n c l u d e d  i n  AAP-3. (The  
Resupp ly  Module, which i m p l i e s  a t h r e e - r e n d e z v o u s  m i s s i o n ,  
i s  a l s o  i n c l u d e d . )  I n e r t  w e i g h t  for t h e  a d d i t i o n a l  RCS 
t a n k a g e  h a s  n o t  been  e n t e r e d  however ,  and as t h i s  amounts  
to a p p r o x i m a t e l y  650 pounds ,  t h e  AAP-3 p a y l o a d  m a r g i n  i n  
t h e  c a s e  o f  on- t ime AAP-4 l a u n c h  i s  also n e g a t i v e .  T h i s  
s i t u a t i o n  i s  a v o i d e d  i f  t h e  r e s u p p l y  p r o v i s i o n s  a r e  moved 
t o  e i t h e r  t h e  AAP-2 a n d / o r  t h e  AAP-4 p a y l o a d .  

Thermal  c o n t r o l  o f  t h e  Workshop, A i r l o c k  Module,  
and  LM i s  a problem.  MSC e x p e c t s  t h a t  t h e  Assembly w i l l  
r u n  c o l d  by 20°-300F. I f  t h e  i n t e r n a l  volume must be 
h e a t e d  e l e c t r i c a l l y ,  e x c e s s i v e  power r e q u i r e m e n t s  a r i s e .  
Because  a comple t e  t h e r m a l  a n a l y s i s  h a s  n o t  been  d o n e ,  t h e  
t o t a l  power p r o f i l e  f o r  t h e  Assembly i n c l u d i n g  t h e  LM/ATM 
c a n n o t  be  g e n e r a t e d .  T h e r e f o r e  s i z i n g  o f  t h e  LM/ATM power 
s y s t e m  must be  d e l a y e d .  MSC will s u p p l y  d a t a  on LM A/S-D/S 
i n t e r f a c e  c i r c u i t s  and on t h e  LM A/S umbi l . i ca1  s o  t h a t  MSFC 
c a n  e v a l u a t e  e x i s t i n g  c a p a b i l i t y  w i t h  r e s p e c t  t o  ATM r e q u i r e -  
ment s .  

Two l o c a t i o n s  w i t h i n  t h e  LM c a b i n  for t h e  ATM 
c o n t r o l  and  d i s p l a y  c o n s o l e  have  been  i d e n t i f i e d  by  MSC. 
One l o c a t i o n  t o  t h e  l e f t  of t h e  t u n n e l  r e q u i r e s  m o d i f i c a t i o n  
t o  t h e  crew r e s t r a i n t  s y s t e m .  The o t h e r  l o c a t i o n  r e q u i r e s  
a f o l d i n g  p a n e l  t o  p r o v i d e  t h e  e s t i m a t e d  1142 s q u a r e  i n c h  
a r e a ;  however ,  t h e  a s t r o n a u t  would b e  f a c i n g  away from t h e  
Ascen t  S t a g e  windows when work ing  a t  t h e  p a n e l .  

The re  a r e  no  e x i s t i n g  a n t e n n a s  on t h e  v e h i c l e s  
c o m p r i s i n g  t h e  Assembly t h a t  p r o v i d e  f u l l  t e l e m e t r y  cove r -  
age o v e r  ground s t a t i o n s .  F u r t h e r m o r e ,  b e c a u s e  o f  t h e  
geometry  and f l i g h t  a t t i t u d e  o f  t h e  Assembly,  t h e r e  i s  no  
s i n g l e  vehic1.e where t h e y  can  b e  added .  MSFC a g r e e d  to 
make Lockheed and M a r t i n  r e p o r t s  d i s c u s s i n g  t h i s  p rob lem 
and  p o s s i b l e  s o l u t i o n  a v a i l a b l e  t o  MSC. 
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Task  t eam s t a t u s  m e e t i n g  w i l l  be  h e l d  w e e k l y ,  
w i t h  t h e  n e x t  i n  H u n t s v i l l e  on J a n u a r y  1 3 ,  1 9 6 7 .  

102 2-WWW-mef‘ 

A t t a c h m e n t s  1 and 2 

copy t o  
M e s s r s .  E .  P .  

J .  H .  
J .  P .  
D .  L .  
W .  D .  
T .  A .  
J .  G .  

Andrews - NASA/MLA 
D i s h e r  - NASA/MLD 
F i e l d ,  Jr. - NASA/MLP 
F o r s y t h e  - NASA/SG 
Green ,  J r .  - NASA/MLA 
Keegan - NASA/MA-2 
Lundholm, Jr. - NASA/MLA 

M .  Savage  - NASA/MLT 
W .  B .  T a y l o r  - NASA/MLA 

F. G .  A l l e n  
G .  M .  Anderson  
B .  F.  Brown 
C .  J .  Byrne  
C .  L.  Davis 
J .  P .  Downs 
D .  R .  Hagner  
P .  L .  H a v e n s t e i n  
N .  W .  H i n n e r s  
W .  C .  H i t t i n g e r  
B .  T .  Howard 
D .  B .  James 
P.  R .  Knaf f  
A .  N .  K o n t a r a t o s  
H .  S .  London 
K .  E .  M a r t e r s t e c k  
R .  K .  McFar land  
J .  Z .  Menard 
I .  D .  Nehama 
G .  T .  Orrok 
I .  M .  Ross 
W .  S t r a c k  
T .  H .  Thompson 
W .  B .  Thompson 
J .  M .  Tschirgi 
J .  E .  V o l o n t e  
R .  L .  Wagner 
A l l  Members o f  D e p t .  1 0 2 1 ,  1 0 2 2  
Depar tment  1023  
C e n t r a l  F i  1.e 
L i b  r a r  y 



c . .  

I /--. 

L? y. 
I -., - 

r-l 

__.... . ... 

L- ? 
o\ 
0 

r! 
C‘J 

r -1 
P- 

0 
k 
PI 
F’r 
a3 

! 
I 

. i 


